Editorial

Risk, Predicting Outcomes, and Improving Care

Karl E. Hammermeister, MD

Ithough outcomes research and outcomes-
driven quality assessment and improvement
are the fads of the nineties, interest in health-

care outcomes is hardly new. The Code of Hammurabi
in the 19th century BC specified the first outcomes-
based standard of care: “If a physician shall make a
severe wound with an operating knife and kill (the
patient). . .(the surgeon’s) hand shall be cut off.”! More
recently, Earnest Amory Codman believed so strongly in
the use of outcomes to assess the quality of surgery that
he formed his own hospital, the End-Result Hospital, in
Boston in 1914. We are in the midst of rediscovering
what Codman told the Philadelphia Medical Society in
1913: “We must formulate some method of hospital
report showing as nearly as possible what are the results
of the treatment obtained at different institutions. This
report must be made out and published by each hospital
in a uniform manner, so that comparison will be possi-
ble. With such a report as a starting point, those
interested can begin to ask questions as to the manage-
ment and efficiency.”?

It is almost intuitive that if outcomes are to be used as
quality indicators, they must be adjusted for severity of
patient illness. lIezzoni,® using the phrase “algebra of
effectiveness,” stated that healthcare outcomes are a
function of clinical and other patient attributes, effec-
tiveness of care, and other factors, including random
events. However, the adjustment of healthcare outcome
rates for severity of illness and comorbidity is of recent
vintage.* The first large-scale use of risk adjustment
driven by reimbursement issues, the Diagnosis Related
Groups (DRGs), were introduced for prospective pay-
ment for Medicare enrollees in 1983.3 In 1986, the
Health Care Financing Agency (HCFA) released hospi-
tal mortality rates for Medicare patients.5¢ However,
considerable concern was raised over the adequacy of
risk adjustment using the limited data available in the
Medicare billing database,”® such that HCFA has
stopped the release of these hospital mortality reports.

Although the limited risk-adjusted outcomes from
computerized discharge abstract and billing databases
may still have uses in quality improvement, attention has
turned to more careful risk adjustment measures of
severity of illness and comorbidity obtained from the
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medical record—in part because this seems to be more
credible to clinicians. Much of this work has occurred in
cardiac surgery. The comparison of predicted and ob-
served operative mortalities as a quality indicator was
initiated in single centers in the mid 1980s.1%.1! In 1987,
we initiated the VA Continuous Improvement in Car-
diac Surgery Study, which monitors all patients under-
going cardiac surgery at the 43 VA medical centers that
perform these procedures.!2!? Similar risk-adjusted, out-
comes-driven quality improvement programs were initi-
ated soon thereafter in New York State'* and northern
New England.!?
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The article by Tu and colleagues'® in this issue of
Circulation from the province of Ontario, Canada, rep-
resents an important addition to our knowledge of how
to apply outcomes to quality improvement. The initial
impetus for the Ontario Provincial Adult Cardiac Care
Network (PACCN) database was to triage cardiac sur-
gery patients according to the urgency of their surgery,
as there were substantial waiting lists. The cardiovascu-
lar clinical data from the PACCN database were supple-
mented by comorbidity and outcomes data (hospital
mortality, intensive care unit [ICU] length of stay, and
postoperative length of stay) from an administrative
database. Like many investigators in this field, Tu and
colleagues used logistic regression to identify preopera-
tive patient characteristics predictive of hospital death,
very long ICU length of stay (=6 days), and very long
postoperative length of stay (=17 days). However, one
of the significant contributions of this study is that the
authors greatly simplified the estimation of these out-
comes by producing a single additive model that is easily
remembered as a set of integer scores for only six risk
variables: age (<65 years, 0; 65 to 74, 2; =75, 3), sex
(male, 0; female, 1), left ventricular function (ejection
fraction >0.50, 0; 0.35 to 0.50, 1; 0.30 to 0.35, 2; <0.20,
3), type of surgery (coronary artery bypass, 0; single
valve replacement, 2; multivalve or coronary artery
bypass graft plus valve, 3), urgency of surgery (elective,
0; urgent, 1; emergency, 4), and reoperation (no, 0; yes,
2). Out of a total of 16 points, patients with risk index
scores of 0 to 3 are considered low risk; 4 to 7,
intermediate risk; and =8, high risk. This simplification
has been obtained at no apparent loss in predictive
power, as their C-index (a measure of the ability of the
risk index to discriminate between hospital survivors and
deaths, with 1.0 being perfect discrimination and 0.5
being no better than chance) of 0.75 is comparable to
several other models (including ours) that require com-
puters to calculate the estimated risk of operative death.
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Predicted outcomes may be used both for clinical
decision making in individual patients and for assessing
quality of care by comparing observed and predicted
outcomes aggregated by hospital or care provider. The
primary impetus of our own work and that ongoing in
the state of New York and northern New England has
been quality improvement. All three programs feed back
summarized risk and outcome information to participat-
ing centers and providers, and all three programs have
observed a drop in risk-adjusted operative mortality.
The role of predicted outcomes in individual patient
decision making is still being explored. We have prelim-
inary data showing that our statistical model is able to
predict operative mortality about as well as a physician’s
subjective estimate and that combining the subjective
estimate with that from the statistical model provides
better discrimination than either alone.

The current demand and enthusiasm for healthcare
outcomes information frequently overlooks the limita-
tions of outcomes-driven quality improvement. First and
most importantly, risk-adjusted outcomes probably are
not very good predictors of quality of care. There is
virtually no information to indicate what proportion of
healthcare outcomes are the result of patient risk and
what proportion result from the processes and structures
of care, the quality factors. The most productive use of
healthcare outcomes will be “as cues that prompt and
motivate the assessment of process and structure in a
search for causes that can be remedied.”!?

There are other important limitations to the ways that
outcomes are currently being used for quality assess-
ment and improvement. In most programs, care provider
participation in the collection, analysis, and interpreta-
tion of the outcomes data is minimal, in direct violation
of one of the tenets of continuous quality improvement.
The duration of time between the care episode and
feedback to the care provider is long—up to a year or
more. Data collection is by chart abstraction—both
expensive and limited by what has been documented in
the medical record. Finally, the sole reliance on out-
comes for quality improvement frequently results in
focusing on the high outliers—the “bad apples.” This
finger-pointing is likely to produce a defensive posture
that “poisons improvement in quality since it inevitably
leads to disaffection, distortion of information, and the
loss of a chance to learn.”!8

Recognizing these deficiencies in current outcomes-
driven quality assessment and improvement programs,
including our VA Continuous Improvement in Cardiac
Surgery Study, we are proposing a new paradigm called
participatory continuous improvement.’® This model,
currently under development for ischemic heart disease
for the Department of Veterans Affairs, will provide
patient-specific practice guidelines together with pre-
dicted outcomes and costs for several alternative clinical
pathways at the point of care. The primary tool for
implementation will be a computerized medical record.

Our fundamental hypothesis is this: If we, the care
providers, have information available to us at the point
of care that describes the quality, accessibility, and costs
of our care in the context of our peers and society’s
needs, this information will enable practice decisions
that will lead to improved quality, accessibility, and
cost-effectiveness of our care.!
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